SUMMARY Of 279 patients with transposition of the great arteries, 14(5%) had narrowing of the aorta, including local coarctation (6), isthmus hypoplasia (6), isthmus atresia (1), and kinking of the aorta (1). There were six deaths in 10 surgically treated patients; in addition four patients died before operation. Two of the four survivors had a subpulmonary malalignment ventricular septal defect with angiocardiographic narrowing of the right ventricular outflow tract; two had evidence of redundant muscle tissue obstructing the right ventricular outflow tract. Necropsy showed the presence of anatomical right ventricular outflow tract or inflow tract obstruction or both in all 10 cases. Outflow tract obstruction was represented by anterior displacement of the infundibular septum and ventriculoinfundibular fold (in hearts with a subpulmonary malalignment ventricular septal defect) or by redundant muscle tissue; inflow tract obstruction was represented by hypoplasia of the tricuspid valve.
About one half of all cases of transposition are "simple," the second half being complicated by other anomalies.' The two commonest associated abnormalities in transposition are ventricular septal defect and left ventricular outflow tract obstruction, occurring separately or together. The incidence of a complicating obstruction of the aortic arch has been estimated to range between 4*6% and 10/%.23 More recently, complete transposition of the great arteries with ventricular septal defect and coarctation or atresia of the aortic arch has been described as a separate anatomicoclinical entity which includes inlet or outlet right ventricular obstruction. 4 The present study was The angiograms and heart specimens were studied with special attention to the morphology of the right Transposition of the great arteries and narrowing of the aortic arch 
Results

SURVIVORS
Four patients were alive and well six months to five years after operation (Table 1 ). In two of these patients (cases 1 and 2) a subpulmonary malalignment ventricular septum defect was closed, and the other two had an intact ventricular septum. The subpulmonary malalignment defects were angiocardiographically characterised by overriding of the pulmonary artery; in addition, right ventriculography showed muscular subaortic stenosis caused by an anteriorly displaced infundibular septum and prominence of the ventriculoinfundibular fold (Figs. 1 and 2).
The angiocardiogram of the patient with kinking of the aorta and an intact ventricular septum (case 4) showed prominence of the infundibular septum in the lateral view (Fig. 3a) and of the ventriculoinfundibular fold in the left oblique view (Fig. 3b) . Another example of prominence of the ventriculoinfundibular fold is shown in Fig. 4 . Regarding the aortic arch of the survivors, one local coarctation has been resected, one hypoplastic isthmus has grown to normal dimensions, and two of the patients await an eventual operation.
NON-SURVIVORS
Ten patients died before or after operation ( Table 2) . Six of the necropsy specimens showed a subpulmonary ventricular septal defect (cases [5] [6] [7] [8] [9] [10] . This type of defect is! as has been described before,9 characterised by anterior displacement of the infundibular septum and prominence of the ventriculoinfundibular fold; this results in a reduction in distance between these structures and the anterior right ventricular wall and thus in narrowing of the outflow tract (Fig. 5) . This close relation between (type of) ventricular septal defect and outflow tract narrowing was absent in the other four specimens, of which one showed a perimembranous trabecular defect, one a very small muscular inlet defect, and two an intact septum. In these four cases either redundant muscle tissue obstructed the outflow tract (three hearts) or the inflow tract was obstructed by a hypoplastic tricuspid valve or both. Two cases (cases 13 and 10) of hypoplastic tricuspid valves and redundant outflow tract muscle tissue (a prominent ventriculoinfundibular fold and a trabecula in front of the aortic ostium) are shown in Figs. 6 and 7.
Valid catheterisation data were available for eight patients. In only one of these patients a pressure gradient (of 30 mmHg) was present across the right ventricular outflow tract.
Discussion
The findings in this study show that in all cases of transposition of the great arteries and narrowing of the aorta, anatomical right ventricular outflow or inflow tract obstruction or both are present. Milanesi et al came to the same conclusion,4 and we agree with these authors that unequal partitioning of the blood flow as a consequence of right ventricular obstruction may be the fetal pathogenetic mechanism for the 60 group.bmj.com on April 4, 2017 -Published by http://heart.bmj.com/ Downloaded from Transposition of the great arteries and narrowing of the aortic arch In a previous anatomical study we found aortic arch anomalies in 35% of hearts with transposition of the great arteries and right ventricular outflow tract obstruction.9 It should be noted that the diagnosis of right ventricular outflow tract obstruction is an estimation, and in that as well as in the present study it means an obstruction relative to normal. In this respect it is important to realise that in only a few patients with an obvious, angiocardiographically demonstrated, narrow subaortic area may a pressure gradient be recorded across it.491 5 Nevertheless, a poorly expanded or relatively narrow subaortic conus should be viewed as potentially obstructive according to Freedom et al. 15 In our view more studies of the relation between anatomical right ventricular obstructions and catheterisation data are needed to establish the functional implications and natural history of these anomalies.
Milanesi et al suggest that the combination of transposition of the great arteries and coarctation of the aorta is not so rare and that the clinical manifestations and the pathological findings of this association are sufficiently distinctive as to be considered a separate nosographic entity among transposition of the great arteries.4 According to these authors, the entity should include the following morphological features: (a) a ventricular septal defect, mostly subpulmonary; (b) underdevelopment of the right ventricular trabecular component; and (c) right ventricular outflow or inflow obstruction.
Our study confirms the presence of angiocardiographic or anatomical outflow or inflow obstruction or both in all cases. Nevertheless, underdevelopment of the right ventricle was diagnosed only once as a sepa- rate feature; in all other cases the trabecular part was not hypoplastic, although in some cases outflow tract obstructing muscle bundles protruded into the trabecular part as well, thus reducing the trabecular lumen.
Another difference between our findings and those of Milanesi et al applies to the obligatory presence of a ventricular septal defect in their cases; in our patients four (28%) proved to have an intact ventricular sep-62 MWNRIM C.
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